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(57) ABSTRACT

A method and system for treating Alzheimer’s disease
wherein blood, spinal fluid or brain cavity fluid 1s circulated
into and outside of the body by means of blood pumps or
other external circulatory systems. While passing through
the pumping system, the amyloid plaques and tau tangles are
filtered from the fluids and returned to the body lowering the
protein levels, and 1n the process, reduce symptoms. In one
embodiment a patient’s blood 1s filtered using a pump to
circulate the blood from the patient to the collection vessel
where an electrical current will cause anything that has a
positive charge to be attracted to a cathode plate suspended
in the collection vessel for later disposal. In an alternate
embodiment a patient’s brain and/or spinal fluid a pump
operates to circulate a flushing fluid. The pump will circulate
the solution from the collection vessel to the patient.

18 Claims, 1 Drawing Sheet
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METHODS FOR TREATING ALZHEIMER’S
DISEASLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation-in-part of U.S. patent
application Ser. No. 17/831,205, filed Jun. 2, 2022, which 1s
related to and claims priority from U.S. Provisional Patent
Application No. 63/321,830, filed Mar. 21, 2022, and U.S.
Provisional Application No. 63/298,367, filed Jan. 11, 2022,
the entire contents of which are fully incorporated herein by
reference.

BACKGROUND OF THE DISCLOSURE

The present disclosure relates generally to methods for
treating Alzheimer’s disease and more particularly to an
clectrochemical method of removing amyloid plaques and
tau tangles from the blood stream or from fluids circulating,
in and around brain tissues.

Alzheimer’s 1s a type of dementia that affects memory,
thinking and behavior. Symptoms are progressive and even-
tually grow severe enough to interfere with daily tasks.

In early stages of Alzheimer’s disease memory loss 1s
mild, but with late-stage Alzheimer’s, individuals lose the
ability to carry on a conversation and respond to other
people and their environment. Alzheimer’s 1s a contributing,
factor to and/or the sixth-leading cause of death in the
United States. On average, a person with Alzheimer’s lives
4 to 8 years alter diagnosis but can live as long as 20 years,
depending on other factors. Alzheimer’s has no cure, but
there 1s ongoing research into the potential for pharmaceu-
tical therapies to remove amyloid plaques, one of the hall-
marks of Alzheimer’s disease. It 1s believed that the plaques
interfere with electrochemical communication of neurons
and therefore the removal of such plaques from the brain
may be reasonably likely to reduce cognitive impairment
and functional decline 1n people living with early Alzheim-
er’s. Experimental monoclonal antibody treatments that
reduce amyloid plaques have demonstrated some eflective-
ness, but such treatments are extremely expensive.

Because of the devastating e
thousands of patients diagnosed with Alzheimer’s each year,
there 1s a worldwide eflort underway to find better ways to
treat the disease, delay i1ts onset and/or prevent 1t from
developing.

BRIEF SUMMARY OF THE DISCLOSURE

Methods for removing amyloid plaques and tau tangles
from the brain, spinal fluid and blood stream may be one
ellective treatment modality for improvement of cognitive
impairment.

In this regard, it 1s an objective of the present disclosure
to provide a means by which the body’s natural electro-
chemical state can assist with an electrochemical deposition
system to remove plaque from brain tissues, blood and
spinal flud.

Amyloid plaque and neurofibrillary tau tangles are two
protein molecules that are naturally occurring 1n the brain,
blood and spinal fluid. It 1s reasonably certain that the
accumulation of these proteins disrupts the part of the brain
cells that channel the distribution of electrical signals. Extra-
corporeal removal of pathogens or pathogen-related mol-
ecules 1s an upcoming scientifically mvestigated adjunct to
the current palette of treatment options for known blood
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diseases and infections. Several membranes and filters with
specific binding profiles for various molecules and proteins

are currently available for clinical use 1n available blood
filtering systems. Extracorporeal blood A} (amyloid-beta)
removal systems (E-BARS) have been suggested as a way of
removing amyloid proteins from the blood by dialysis. As
noted above, there 1s ongoing research that suggests that
removing these proteins may be a way of reducing Alzheim-
er’s symptoms. In theory, rapid removal of blood AP reduces
AP concentrations in the blood, which might accelerate Ap
transport from the brain into the blood thus reducing levels
of amyloid 1n the brain.

The present disclosure proposes an electrochemical
removal method. As generally known in electrochemical
processes, current flows from a positive (anode) to a nega-
tive (cathode). In a system having a positively charged body
and a blood or other flmd containing positively charged
plaques or proteins, the positively charged particles will be
clectrochemically attracted to a cathode for removal. A
cathode plate contained 1n a collection vessel where blood or
spinal fluid 1s circulated could be utilized to electrochemi-
cally remove plaque or protein particles from the circulating
flud.

In the present disclosure, blood, spinal fluid or a brain
cavity flushing fluid may be circulated into and outside of
the body (extracorporeally) by means of blood pumps or
other external circulatory systems. While passing through
the pumping system, the amyloid plaques and tau tangles are
filtered (electrochemically removed) from the blood/fluids
which are then returned to the body with lower the protein
levels, and 1n the process, reduce symptoms.

In a first embodiment a patient’s blood 1s filtered using a
pump to circulate the blood from the patient to the collection
vessel where an electrical current will cause anything that
has a positive charge to be attracted to a cathode plate
suspended 1n the collection vessel for later disposal.

In an alternate embodiment for removing the proteins
from the patient’s spinal fluid, a pump operates to circulate
a flushing flmd through the cranial cavity. The pump will
circulate the solution from the collection vessel to the
patient. Since the solution has a negative charge (cathode),
plaque/protein, which may be free floating 1n the spinal fluid
or which may be attached to the brain cells 1s charged
positive (anode), the plaque will be electrochemically
attracted to the cathode and delivered to the metal cathode
plate 1n the collection vessel.

It 1s therefore an object to provide for an effective method
of removing amyloid plaques from the blood stream. It 1s a
turther object to provide for an effective method of removing
tau tangles from the blood stream. It 1s still a Turther object
to provide an electromechanical method of removing amy-
loid plagues and tau tangles from the blood stream or from
fluids circulating 1n and around brain tissues.

These together with other objects of the disclosure, along
with various features of novelty that characterize the dis-
closure, are pointed out with particularity in the claims
annexed hereto and forming a part of this disclosure. For a
better understanding of the disclosure, its operating advan-
tages and the specific objects attained by 1ts uses, reference
1s made to the accompanying drawings and descriptive
matter i which there are illustrated exemplary embodi-
ments.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings which illustrate the best mode presently
contemplated for carrying out the present disclosure:
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FIG. 1 1s a schematic 1illustration of a method and system
for filtering and removing amyloid plaques and/or tau
tangles from the blood stream of a patient; and

FIG. 2 1s a schematic 1llustration of a method and system
for filtering and removing amyloid plaques and/or tau
tangles from the brain fluid and/or spinal fluid of a patient.

(L]

DETAILED DESCRIPTION OF TH.
EXEMPLARY EMBODIMENTS

Now referring to the drawings, FIGS. 1 and 2 1illustrate
generally a method and system for treating Alzheimer’s
disease and more particularly an electrochemical method of
removing amyloid plaques and tau tangles from the blood

stream or from fluids circulating in and around brain tissues.
As will be described in further detail below, in a first
embodiment a patient’s blood 1s filtered using a pump to
circulate the blood from the patient to the collection vessel
where an electrical current will cause anything that has a
positive charge to be attracted to a negative cathode plate
suspended 1n the collection vessel for later disposal. In an
alternate embodiment for removing amyloid from a patient’s
brain and/or spinal fluid, a pump operates to circulate a
flushing fluid. The pump will circulate the solution from the
collection vessel to the patient.

The present disclosure provides a means by which the
body’s natural electrochemical state can assist with an
clectrochemical deposition system for the removal of plaque
from the brain, blood and spinal fluid. Amyloid plaque and
tau tangles are two protein molecules that are naturally
occurring in the brain, blood and spinal fluid. It 1s reasonably
certain that the accumulation of these proteins disrupts the
part of the brain cells that channel the distribution of
clectrical signals. As noted above, there 1s ongoing research
that suggests that removing these proteins may be a way of
reducing Alzheimer’s symptoms.

As generally known 1n electrochemical processes, current
flow 1s from positive (anode) to negative (cathode). It 1s
known that plaques and proteins are positively charged. The
system of the present disclosure employs a negatively
charged collection body (cathode) over which blood or other
fluid containing the positively charged plaques (proteins) are
transported. As a result, the positively charged particles are
clectrochemically attracted to the cathode for removal to a
cathode plate contained 1n a collection vessel.

Extracorporeal removal of pathogens or pathogen-related
molecules 1s an upcoming scientifically investigated adjunct
to the current palette of treatment options for known blood
diseases and infections. Several membranes and filters with
a specific binding profile are currently available for clinical
use 1n available blood filtering systems.

In the present disclosure, blood, spinal fluid or a brain
cavity tlushing fluid may be circulated 1into and outside of
the body (extracorporeally) by means of blood pumps or
other external circulatory systems. While passing through
the pumping system, the amyloid plaques and tau tangles are
filtered from the fluids and returned to the body lowering the
protein levels, and 1n the process, reduce symptoms.

Turning now to FIG. 1, a first method and system 1s
illustrated for the filtering of blood. A positive lead (anode)
12 extending from a low voltage/low current DC power
source 14 positive lead (anode), 1s connected to the patient’s
body 16. A negative lead (cathode) 18 also extends from the
low voltage/low current DC power source 14 and 1s con-
nected to a metal plate 20 suspended from the center of a
collection vessel 22.
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Two ports are provided 1n the collection vessel, one port
contains an IV tube 24 connected to the inlet for a pump 26.
Another IV tube 28 1s connected to an outlet of the pump 26
and then to the patient’s vein 30. The other port contains an
IV tube 32 connected to an artery 34. It should be appreci-
ated that while two IV tubes 24, 28 are described many
pumps 26 operate such that a continuous IV tube 1s directed
through the pump body and as such the IV tubes 24, 28 may
be a single continuous IV tube.

In some embodiments, a positron emission tomography
dye (PET) imaging marker may be added to the patient’s
blood that binds to the plaques to be removed to facilitate the
removal of plaque and 1maging to confirm the plaque has
been removed.

In operation, the pump 26 circulates blood from the
patient 16 to the collection vessel 22. The current at the
anode 18 plate 20 causes anything that has a positive charge
(patient 1s the anode) to be attracted to the cathode plate 20
suspended 1n the collection vessel 22 for later disposal.
Since the travel of direct current 1s from positive (anode) to
negative (cathode), any debris (plaques, proteins, etc.)
attached to the body organs not belonging there, will be
clectromagnetically attracted to the cathode 18 plate 20
suspended 1n the collection vessel 22.

Turning now to FIG. 2, an alternate method and system 1s
illustrated for the filtering and or flushing of brain and/or
spinal fluid.

A positive lead (anode) 12 extending from a low voltage/
low current DC power source 14 positive lead (anode), 1s
connected to the patient’s body 16, preferably at the
patient’s head. A negative lead (cathode) 18 also extends
from the low voltage/low current DC power source 14 and
1s connected to a metal plate 20 suspended from the center
ol a collection vessel 22.

Two ports are provided in the collection vessel, one port
contains an IV tube 24 connected to the inlet for a pump 26.
Another IV tube 28 1s connected to an outlet of the pump 26
and then to a first hole drilled 1n the patient’s skull to allow
clectrolytic flushing solution to enter. The other port con-
tains an IV tube 32 connected to a second hole drilled 1n the
patient’s skull thereby allowing exit of the flushing fluid. It
should be appreciated that while two IV tubes 24, 28 are
described many pumps 26 operate such that a continuous 1V
tube 1s directed through the pump body and as such the IV
tubes 24, 28 may be a single continuous IV tube.

In some embodiments, a positron emission tomography
dye (PET) imaging marker may be added to the flushing
fluid that binds to the plaques to be removed to facilitate the
removal of plaque and 1imaging to confirm the plaque has
been removed.

In operation, the pump 26 circulates electrolyte solution
to the patient 16 to flush the plaques and proteins to the
collection vessel 22. The current at the anode 18 plate 20
causes anything that has a positive charge (patient 1s the
anode) to be attracted to the cathode plate 20 suspended 1n
the collection vessel 22 for later disposal. Since the travel of
direct current 1s from positive (anode) to negative (cathode),
any debris (plaques, proteins, etc.) attached to the body
organs not belonging there, will be electrochemically
attracted to the cathode 18 plate 20 suspended in the
collection vessel 22.

After this procedure 1s completed, a suction drain 1is
employed to remove the electrolyte solution and the brain 1s
flushed clear of liquid.

Electrochemical Parameters for Operation:

Electrochemical processes are by their nature an art form
that require some level of skill and experience to arrive at
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suitable electrical parameters and time parameters that are
dependent on chemistry, size of the objects, degree of
treatment, etc.

Electrical safety parameters are well-known for the
human body. The degree of harm to the human body from
clectric shock depends mainly on the size of the current
through the human body and the length of the energized
time. The smallest current value that can cause a person to
teel 1s called the perception current, which for DC current,
1s known to be 5 mA. This value presents an upper limit for
current as the treatment would need to be comiortable for an
extended period of time.

According to Ohm’s law (I=U/R), we can learn that the
s1ze ol the current flowing through the human body 1s related
to the applied voltage and the resistance of the human body.
Since there are many diverse factors for each person, tissue
or fluid, the size of the current flowing through the human
body or fluid cannot be calculated or known 1n advance.
Therefore, to determine mimmum safety conditions, the
safety “current” 1s not often used, but rather a safety
“voltage” 1s used.

Considering the maximum resistance of the human body,
we have established a maximum voltage of about 36V. A
combination of voltage under 12V and current under 5 mA
would be considered suitable and sate. Human body size,
bone density, body fat etc. are all factors that will need to be
considered and possibly varied within the treatment modal-
ty.

Preliminary working parameters are therefore established
as follows:

DC Voltage between 0 and 36V with a preferred range of
6-18V and a more preferred range of 8-14V,

DC Amperage between 0 and 5 mA with a preferred range
of 2-4 mA.

The present disclosure thus provides an eflective method
of removing amyloid plaques and/or tau tangles from the
blood stream. Further, the present disclosure provides an
clectromechanical method of removing amyloid plaques and
tau tangles from the blood stream or from fluids circulating,
in and around brain tissues. For these reasons, the present
disclosure represents a significant advancement 1n the art,
which has substantial commercial mert.

While there 1s shown and described herein certain specific
structure embodying the invention, it will be manifest to
those skilled 1n the art that various modifications and rear-
rangements of the parts may be made without departing
from the spirit and scope of the underlying inventive concept
and that the same 1s not limited to the particular forms herein
shown and described, except insofar as indicated by the
scope of the appended claims.

What 1s claimed:

1. A method for treating Alzheimer’s disease, comprising:

providing a system comprising:

a DC power supply with an anode lead and cathode lead
extending therefrom;

a collection container having an inlet with inlet tubing
extending therefrom, an outlet with outlet tubing
extending therefrom and a collection plate therein;
and

a pump to circulate a fluid through said collection
container;
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connecting said cathode lead to said collection plate;

connecting said anode lead to a patient to be treated;

connecting said inlet and outlet tubing to said patient to be
treated;

applying a predetermined voltage across said anode lead

and said cathode lead from said DC power supply,

wherein said predetermined voltage 1s 1n a range of

greater than 0 and up to and including 36V and wherein

a resulting amperage 1s equal to or less than 5 mA;
circulating said fluid from said patient through said col-

lection container for electromagnetic removal of posi-

tively charged proteins on said collection plate; and
returning said fluid back to said patient.

2. The method of claim 1, wherein said circulating fluid
1s selected from the group consisting of: blood, brain fluid,
spinal flud and an electrolyte solution.

3. The method of claim 2 wherein said predetermined
voltage 1s between 6V and 18V,

4. The method of claim 3 wherein said predetermined
voltage 1s between 8V and 14V,

5. The method of claim 1, wherein treatment of said fluid
consists of passing said fluid over said collection plate
wherein a negative charge on said collection plate attracts
positively charged proteins from said fluid.

6. The method of claim 5, wherein said positively charged
proteins comprise amyloid plaques and/or tau tangles.

7. The method of claim 6 wherein said predetermined
voltage 1s between 6V and 18V,

8. The method of claim 7 wherein said predetermined
voltage 1s between 8V and 14V,

9. The method of claim 5 wherein said predetermined
voltage 1s between 6V and 18V,

10. The method of claim 9 wherein said predetermined

voltage 1s between 8V and 14V.

11. The method of claim 1, wherein said fluid 1s blood and
said 1nlet tube 1s connected to an artery in the patient to be
treated and said outlet tube 1s connected to a vein of the
patient to be treated.

12. The method of claim 11 wherein said predetermined
voltage 1s between 6V and 18V,

13. The method of claim 1, wherein said flmud 1s an
clectrolyte flushing solution and said inlet tube 1s connected
to a first hole 1n the skull of the patient to be treated and said
outlet tube 1s connected to a second hole 1n the skull of the
patient to be treated.

14. The method of claim 13 wherein said predetermined
voltage 1s between 6V and 18V,

15. The method of claim 1, further comprising:

adding a positron emission tomography (PET) dye to the

circulating tluid,

wherein said PET dye binds to protein particles allowing

confirmation of their removal.

16. The method of claim 135 wherein said predetermined
voltage 1s between 6V and 18V,

17. The method of claim 1 wherein said predetermined
voltage 1s between 6V and 18V,

18. The method of claim 17 wherein said predetermined
voltage 1s between 8V and 14V,

% o *H % x
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